Estrogen receptor-independent inhibition of tumor necrosis factor-alpha gene expression by phytoestrogen equol is mediated by blocking nuclear factor-kappaB activation in mouse macrophages.
Equol has been suggested to possess protective effects on bone. However, the underlying mechanism of osteoprotective effect of equol has not been fully understood. In the present study, we examined the effect of equol on tumor necrosis factor-alpha (TNF-alpha) gene expression to elucidate a possible mechanism by which equol exerts osteoprotective effect. In vivo administration of equol inhibited TNF-alpha production by peritoneal macrophages isolated from LPS-treated mice. Equol also dose-dependently inhibited TNF-alpha production and TNF-alpha mRNA expression in LPS-stimulated mouse macrophages. Pretreatment of cells with ICI 182.780, an estrogen receptor antagonist, had no effect on the inhibitory efficacy of equol on LPS-induced TNF-alpha production. Further study demonstrated that equol inhibited NF-kappaB DNA binding and NF-kappaB-dependent reporter gene expression in activated RAW 264.7 cells. Moreover, equol blocked degradation of IkappaBalpha and IkappaBbeta and nuclear translocation of p65 subunit of NF-kappaB in activated RAW 264.7 cells. These results suggest that the inhibitory effect of equol on TNF-alpha expression is mediated, at least in part, by blocking NF-kappaB activation and the inhibition of TNF-alpha expression by equol might be involved in its osteoprotective effect.